In deeper layers of the epidermis, there are fine intercellular clefts separating the cells from one another.
All the clefts are connected together and filled up with tissue fluid so that an intercellular fluid labyrinth is formed.
The fluid is produced from the blood capillaries in the corium, and it has been thought that there is some continuous movement of the fluid in the labyrinth (Melczer (1) ). The spaces become smaller as they pass towards the surface of the epidermis and entirely disappear in the superficial layer of the stratum corneum where horny squamae stick to each other closely.
From the view point of water content, the epidermis can be regarded as a tissue the water content of which becomes progressively smaller from down upward and is covered with a dry epithelial layer.
Rothman suggested that transepidermal water loss is closely connected with the keratinization process, and it has later been demonstrated that insensible perspiration is increased under various pathological conditions of the skin where keratinization is accelerated (Rothman (2) ). According to Kuno's estimation. (unpublished), however, the total volume of the epidermal tissue where keratinization takes place cannot be larger than 80 cc.
Keratinization may be a partial source for insensible perspiration, but it is too small to cover it wholly which may reach over one liter per day. Evaporation of the water in the intercellular labyrinth through the dry epithelial layer seems therefore to be the essential mechanism for insensible perspiration.
The question how thick is the dry epithelial layer covering the intercellular fluid, or how deep the surface of the intercellular water is situated below the surface of the skin is therefore important to be answered for consideration of the mechanism of insensible perspiration.
As to the mechanism of passage of water through the epidermis, the sweat ducts in the epidermis present another important problem.
Very many investigators believe that the part of the sweat duct passing through the epidermis has no wall, but is merely a channel excavated between the epithelium cells. In contrast to this opinion, Takagi (3) has recently demonstrated with certaincy that the sweat ducts in the epidermis possess their proper walls. The free shift of fluid from the interepithelial spaces to the lumen of the sweat duct, which has once widely been alleged, seems therefore to be improbable.
Yet the wall of the sweat duct is always wet and it may allow to pass water much easier than it is the case in the dry epithelial layer of the stratum corneum. (2), (3) and (4) appear vary considerably in different regions of the skin as will be dealt with later.
In the experiments with wet skin surface, the electrical resistance was relatively low when the electrode was placed on the skin. It rose gradually, though not considerably, when the electrode was inserted into the outermost layer of the epidermis where a high resistance was found in the above experiments with the dry skin.
Changes in resistance on further introduction of the electrode were similar to those described above.
In order to see if the above changes can be regarded as simple changes in resistance, or they are participated by some active potentials in the epidermis, observations were performed with reversed direction of current. The results were almost the same in the two directions ( fig. 2) .
To make sure, the potential was tested with the same electrodes connected with a galvanometer instead of the ohmmeter.
When the electrode was inserted into the epidermis and reached about the layer where the sudden drop in resistance was usually found, a swing of the galvanometer was found.
There was a current of from 0.2 to 3.4 mV (0.9 mV on an average) flowing from the minute electrode to the other.
In the experiments above described, small variations in resistance were often seen just before the sudden drop of resistance took place ( fig. 2 ). They were probably due to active potentials produced from deeper layers of the epidermis. Figure 2 shows examples of the experiments made on the palm and nail mantle.
FIG. 2. Changes in resistance on gradual insertion of electrode into epidermis.
The four stage changes in resistance above described can be seen in the palm, the nail mantle as well as in the forearm. The depth from the surface of the skin at which the characteristic changes in resistance occur varies considerably in these three regions (see figure 2) . Among the characteristic changes in resistance, the sudden drop seems to be the important one as it indicates the boundary between the dry and wet layers of the epidermis. 
DISCUSSION
The human body is covered with a thin epithelial layer, the dryness of which is revealed by a high electrical resistance.
This layer is pierced by a great number of sweat ducts with considerably lower electrical resistance, especially when sweat is secreted.
In the experiments of thrusting the electrode into the epidermis, it was found that, when the skin surface was wet, the electrical resistance was relatively low so long as the electrode was placed over the skin and that it rose gradually as the electrode was introduced into the superficial layer of the epidermis.
The resistance was low on the skin probably because the electric current could flow from the electrode along the water over the skin and sweat ducts into the corium.
This pathway was interrupted when the electrode was entered into the dry epithelial layer and the resistance was therefore increased.
From the view point of water distribution, the human epidermis may be divided into three layers:
(1) The dry outermost layer showing usually little change in electrical resistance;
(2) a very thin layer containing a small amount of water, showing minor changes in resistance:
and (3) the deepest layer containing abundant water, where the electric resistance falls suddenly.
The important question is at which layer in the epidermis the sudden fall in electrical resistance takes place as it may roughly represent the boundary between the dry and wet layers.
As no histological observation was made in conjunction with these experiments the above question cannot be answered with certaincy.
On the basis of the current knowledge concerning the thicknesses of the epidermal layers of various regions of the body surface, we may roughly say that this boundary layer may lie just below the deepest layer of the stratum corneum, or the stratum lucidum in the case of the palm.
The fluid in the intercellular labyrinth is undoubtedly produced from the blood capillaries in the corium.
It can be assumed that when the skin blood vessels dilate the production of the intercellular fluid increases, resulting in an increase in its volume and pressure.
It may be surmised that the surface of The layer where the resistance fell suddenly was situated at a depth of about 350 p in the palm, 170 p in the nail mantle and 50 p in the forearm, reckoned from the skin surface.
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